
memmff a p> 02) & HI 4# jfr & 31 <a) <n)*apaiH&i»#*» 

#^2003-346863 .... 
(P2003 -346863A) 
(43)&W B ¥i&15*E12fl 5 B (2003. 12. 5) 

(51)IntCl.' FI 7-T>F*(#%) 

H0 1M 8/06 H0 1M 8/06 Z 5H0 2 6 

8/10 8/10 5H027 





*f »JR*©*6 OL 


(£ 11 H) 


(21)fflB$# 4#S2002-154491(P2002- 154491) 


(71) USA 


000004237 








B+maHcS^tt 




(22)tUSB ¥*814# 5 £28B(2002. 5.28) 




J*0itf5itE£STB7#Ht 






(72)38W# 


4# HA 








jfcSIRSK25TB7#l^ 


B#«5tffc 












(72)f£W* 
























(74)ttSA 


100110928 





















(54) [&9I©£«;] jB»«i&ffl8E#«!*K fe±tf^n^^fc«S»«»t-€-©ffiffl*S 



(57) [gJfc] 



3 ] i tfcfl 2 fcKtt<7>«*f«&ffl« 

[M#JR4 ] 1 7^ 3 na»&B*<Dtt*Ht 

fervor, ffiiE«*fWw»*^i^4^-fn3&^cE 
« ays + s (oftffl * 

[0 0 0 1 ] 
[0 0 0 2] 

£\ 

CH30H+H 2 0-^6H + + C02 + 6e" [l] 
3/20 2 + 6H + +6e"*^3H 2 0 [2] 

[0 0 0 3 ] ^0«ri»C*5^T«»t LT>*/-^*t 



2) #12003-346863 

2 

»W*Jxr, ±ibk*S* [i] oKJS-carF-***^*- 

to* ztitz&m t ft® ct o t*«* t l 
T±iBSJts« [2] <D£i\z.fr**kcz> 0 

J: 5 tk W * iifc*^tt««* w*ltfiff *5 J: wm 

[0 0 0 4 ] 

y-^S*S»m»|c#3V^Ttt, ±IES*S^ [l] V*kf£ 

[0 0 0 5] LfcBlfc, 

[0 0 0 6] *fc*»Btt, »»*lctWia«#«»a«t* 
[0 0 0 7 ] 

30 %m t rmmtz^t? z t 
[0008] «na*«ft-&«tt, 
[0 0 0 9 ] *«fio*»t»ffl«#«8ll iBJ&»J& 

[00 10] Lfc*ot, ME»#«tt*r3&*ffi»«rti 

[ooii] *»WoiB»*ftffl«fWB»fcis^r, «r 
BfBiS»ttBB«*, BJDSK^^r^*, r^-yu 

*«*o^A/*, '/ya-^ 

y 3/u7x;- ;U3if i/y^t'f Ktt^^WHOKB, ^ 
50 »e:>lij*feJ:9**0Sri*t?#*. 



3 

[0 0 12] £fc, #«WO«»«ffiffl««:j|B*flC*5^ 

[0013] *%m<nj&mn&%mw}&w\z*>^x. m 

[0 0 14] *»W«cj:iitf, S^m^Sm^:, 
[0 0 15] *««0«»«ft^ttffl*j5fett, 

[0 0 16] Lfc^ot, fflEX^Ca#»J»S«&iB 

[0 0 l 7] #*9§lcJ:*Ui, BttttftlMU:. 
«*»J»^iEK*nfc«»*i3J:tJ«g8{b»J«*r«x., Sir 

[0 0 18] **f«lc}Ha#J«r^ 

*r»*]U *^«*LfcftaS:iS^Jc«[S, 
[00 19] U:^oT, fflE&ft«aft»$ffi«&ii 

[0 0 2 0] 

[0021] 

[0 0 2 2 ] ^^OiMSCf^tlSffl^ft 
tt, ********* ffiE^«{fc£&*L 
t, fc*X.(:£y *y-/K n:^y-,K 7>n/V-/Uft 

£, ^/i/^^r^I, 7^;S, 7; KS#oa*££ 
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[0 0 2 3 ] *»afcttffl*ft5Mft*fcLT, 
/U*, D^^r^l, 7;V|, 7^; KI, 

[oo 2 4i tmm%v>mt&mt lt, 

£5* iJxbtfflV^fitl^ ±E#K<fc£ftS:£tri«{* 
10 IcttU fc<bx.l;£o. 0 0 1 w/w%J£A_h2 w/w%£A 
T»]-f 5C£#T-#£ 0 0. O0lw/w%^J:i:t 

[0 0 2 5 J IMM***^*©W»*JJ: Ltli, fc£ 
^77!)>^y7;;K ^'^K^rry 

y 7 £ y v^^tvk #!it^^fi/yy/nfj?> 

^f7!iyiyf;K V is J — 

*7vk '^!in-A>;t7fyi!x7>7/K ^y^y 

-try K£ffl^*c.*a*r#S. w4xfe$rffl^3»-g\ Jb 
E#«ft***r*tp*#lcML, ^77yy^y7; 
/u, nA^^r/ijyi,, xf i/y^ijn^uy^r 
T Rco^Tte, fc^^lfO. 05w/w%^_b2 
w/w%£JLT, ±E^#*>*5«lCO^TttU 1tt?L\* 
0.0 0 2w/wM10, 2w/w%^Tttt5li: 
**T-#*. iE-tiX^iXO. 0 5w/w%»Jb*fctt 
o. o 0 l w/w%JeA±^-f5-i:lcJ:i9, *mm7fe/fl 

ft2 w/w%£AT*fctt0. 2w/w%^Tit6^i: 

[0026] r/U3-^»»»3H^Lrw:, 

^r^7/^ UV^y /n^ K y y ^ t — T 

^ ^i^7xy^yx^y^, 3 _^-/^y_ yU 2-^ 
^y t^^7;^i/y^y 

(7)^3g^(COV^T(^ 0. 0 0 1 w/w%tli:0. 01w/ 
w%J^T, ±E«^^»K(CO^Ttt, 0.0 2 5w/ 

w%ei±o. 3 w/w%etr^o-f sctwn, ± 

IS^iX-enO. 0 0 1 w/w%J£i_k£7cte0. 0 2 5w 
5^ #£Lt\ JiE^ix^tiO. Oiw 



5 

[0027] x-f/u*o»fiaiLrii, fcir^ii, 
oy/^y^tDy/i//, 3 ^fvu^/utr h — 

^•«r^tf**k:»L, fc^ittfo. 0 2 5w/w% 
£*±0. 2 5w/w%glTttt5:i:W^ 0 0. 
o 2 5w/w%J^±£-f ar.^::^, ttft«fefltt|£ 

*^»2SlC«S*n, ff*Llr\ 0. 2 5w/w 

[0 0 2 8] !/y8x^f;i/*(Z)«jiSatLTrt:, fc£ 

7**7:11- k m* i^h^^xf^) v**?* 

#»ft*4h«r*tplKff^#L, fciritfo. OOlw/ 
w%Bi2 w/w%aTW0t 5 r <: S. 0. o 
0 1 w/w%j£U:*-f S^tcJ:^ IHHMH 

jWM«fc**Sft, #4Lt\ *&, 2w/w%&tTi: 

[0 0 2 9] r S >7k<omi&Mh LTI4, v> 

£\ ±B#«Mt***r*tp«flc^»L', fc£x.tf0. 0 
2 w/ ji 2 w/ w%eiT»ao-r S ^ t #T-# 5 0 
o. o 2w/w%£A±^-rsri:(cj:?>, 

»*3^ffiiU:»H[*ft, #*LV\ 2w/w%£A 
[0 0 3 0] 7 ^ KX^ffiftffii: LTte, fci: *_(;£, # 

tfO. 0 0 2 w/w%j£A_hO. 0 0 5w/w%TOI 
+ 5^i:d4T*So 0. 0 0 2 w/w%j£Jt_h£-f 

»fca^fciift*-t-s»*3fti#aic«iisft, #*l 

lf\ 0. 0 0 5 v/vt%UTti-t>Z. b\Z.& 0, 

ffl»ao»*e36tt«^#H^iifc»sft % #4Lir\ 

[0 0 3 1 ] ftJR«o^^ofllA»lj: ITU 

(£, ^77y^7^U[)A, ^77^|^/^[) 

iSfc^fc/fli^Srirtft^S. rftb«:fflv^5»-S-, ± 
Eff«fc**«r£tri«^fc*frU tttXttO. Olw/ 



(4) ftffl 2003-3 4 6863 

e 

»*^»JSIC»jj$ft, #*U\/*fc/ 0. 5 w/w" 

[0 0 3 2] WEKxi^T/u^^mf&SJ^LTIi, 

|C#U 1t£Jl&0. 0 0 2w/w o «Jb0. lw/w 
/<? %£JLTSfc&D-*-5£i:#T#So 0. 0 0 2w/w%J^Jb 

ft, #£Lv\ tfc, 0. l w/w%^Ti:t6:<}:(: 
«t>9, JHS»Jo»*ft«tt»^#a(c««pSft, »iL 

[0 0 3 3] isV =t->%<Dffimmt LTtt, fc^X. 

20 6 0 ItLb^t^i^, ±E*«fl^*fc£trift*Mc 
#U 1tt*.&0. 0 0 0 0 2w/w%^i0. Olw 
/w%£17ttt5:^^5. 0. 0 0 0 0 2w/ 

^^^ft, tits 0. 0 1w/w%^T<[:t 

ft, Li/\ 

[0034] *<7>fa<?>irmm&<t&ta%mmmt it 

^^X.1^0. 0 0 0 0 lw/w%a±2w/w%£(Ti 
AQ-f 5-£#T*#5 0 0. 0 0 0 0 1w/w°Wii:t 

ffi<oftft*il^3&^c|ft*+5ftt»^#a«c|g*$ft % » 
£Li\ 2 w/w%J£jlTi:-f 5: irlcj; 0 , ffiffi 

#Jo»«fi^tt1R^ffH{c*«F$ft, #*Lt\ 
« [0 0 3 5]t*MOflftatLTIl, fc^itf, tt 

±E#*^»Sr^tptS(*:{c»L, fcir^lfO. 
0 l w/w%J£jt±2 w/w%^TtttS: 

o. o i w/w%j£*_b*f scirtcj:^, mmm 

icj»^p^ft, »n^ 9 
5^ [0036] *?aay^ 
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[0 0 3 7 ] fc*3, iIB<DJBJaa«tt*lfi-C<>«r«T#6 
U 2««K±&fi£LT«Jfl + S££t>T»#3. 

ryy8o.iw/w%, h y ^^/u^^^y^- h o. 
oiw/w%, *j;v^^#y^P*tyo. oo 

^f^O. 0 5w/w%, 3 -^:/?vu;&/u fc' 
0. lw/w%, ^7;^7^VO. 1 w/w%, 
7!)>87/K-^0. 0 5 w/wl fccfctf^ y 
^Bx^fA^t h y !)A0. 0 5w/w°/ 0 Ol^t 

[0038] &*osct, M»*joa««a 

X**1tb*.\*0. 0 0 0 0 1w/w%W2w/w% 

[0 0 3 9 ] ««ftElc»A$ii t 

$b£&*jMc«C*B»>bflfc9tt<ft:& 
fc, «*k>«#iSS**tL;fc!3, fitt*;DD;Lfc!>i- sa- 
[0 0 4 0 ] IM, «fk#J 
«*5J:tf«»«H££fr; ft&C£tt{bfflCfc&fcfc-fr 

[0 0 4 1 ] #*Bfc«S«^«ftO«ffl#8= 
14, «««icft*W^feJ:t5**«^Sr^tp*«{fc*» 

[0 0 4 2] Hi tt***«ttO«»«fto*igSr««: 

*ioiu, mm 102, 108, mftMM 

Ml 1 4 3&*fe«fiK*iiS. ftttCl 0 2ttSf*l 0 4 

asivttistii o 6^b«j«s*ia. »ft:*]Cio8i4 

Sttl 1 0isj:lWtt«Bl l 2 36»fe*j«**iS. -bIBft 
ir/*u-* l 2 0^J:o«IMk:#J««|"fe^^-^ 122$: 

So 

[0 0 4 3 ] KJiOj: 5«c«ri£$nfc«»a»i ooc 



(5) M2 0 0 3- 3 4 6 8 6 3 

8 

C10 2(CI4, «»C«*^U—^ 1 2 0t*Ul» 
12 4^^5. *ttK*C-B{t*fflMI 
jfrfrtti o lOlMHHCi 0 8i:ii »{b»jCW-fe^u 
i 2 2«r^Lraft*>6^r4H»ftifo«ftjBi 2 

[0044] *%m\ctsvzmwmmzmz>®&m l M 

SJKl 1 4 IS, J&ftCl 0 2 tKft#JCl 0 8&HTS 
Z<Olttb, B#S»«JBi 1 414, tK^ 

V\ IMfflR 1 1 4 «r«*t ir», 
MK\ *^**^yuKft^OBMftifoCttS*r# 

■Oi'-l, 4-7^ — U'V) , 7;u*;^;U7*WI:# 
^>/^^/-/u/^'^f^t^ ; #y* 

*0 *«ryu*yu^/u*>aw»fle, 7 ? MCJl*tt 

-8*# ; yyur 5 K-2-^^/U7 p D/^v^/U7 a j->' 

■oj:5 4r^ y/ur s \*ntn-7r/m*9 y i— 

*y (^tfVtfcfi! : gftjSSS) , TisfVyf* (» 
ftdtttK) ) ; #/u#*Wi^£^-7/u*n#-# 
V (7l/;tySi (Mfttl.-Iifii) ) 

##J^£*iSo ^/w^^v^^y (4-7ai 

jo J ^v-o/^/u- i , 4-7x^i/y) , TyL^u;* 

* d 7. J; 6 (ST£«] X. £ n t #T- 

[0 0 4 5 ] 02 (4%^C 102, HMtfHC 108, 1 

So **HS»tt(C*5(tS«»*l 0 2*5J: 

tfBMMFJCi 0 814, fcfc*.tt, Mlllitrfitt LftiMMtk 

« IS106, tt&J| l l 2 10 4, I*nol 
[0 0 4 6] S»10 4*Sj:tfg#l 1 0 b LTI4, # 

-#>"<-^-, x-xxofSMft* x-tfxD&m 

^t?#6. ^fc, S^CAttaici449y 7 1 h7 7;^ 
[o o 4 7] BftCi o ztotmb LTI4, 6^, e 




(6) 



yf-£J^ ^hof fyhy^Aft 

*s. Mil o 2*3J:uW<t:S»«i 0 sotejKttfigtfc 
^*J8^Tfc*ftSfcOfcflH*Tt>J;if\> 
[0 0 4 8] tt«t*g»1- Lttt, 

ffi) . XC72 (Vulca n*fc$S) ft if) , /0 

^ft&tt, 0. 0 1 a mJ£jL_hO. 1 m£i 

Tv #£L<tt0. 02(imW0. 0 6 y mieJlT^-r 

[0 0 4 9 ] tt, *8nottKtt«0ttArt&n?*>& 

£btc, Mil o 2l:fc^ttty^y-;^t«* 

i^feiiS. AttWfctt, *su*;/£, y >*gftif(Z>» 
Rg*>, *^#*^*ft^«)»»Ift^«>**»*r* 
L<flH*fcJx3. 

M> ftif) ; 7/u^-o*-#v 
(7i/;tysi <*n»*ttJH) ft if) ;#y*^uv 

>m*ht£*7y if <7>*a^<* ; 

[0050] tfc m&m<o&&i'Ztt&<oit6ft*t u ^ 

;u#y y is- h^oiiiMy7^ y — 

7* »*mn ; /^t Kb 
y * f- i/yi:ttSfSii5*nsst# y ^ 

ttllg ; ftifS:Jfl^S££fcT#S. 50 
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[0 0 5 1 ] £11. ±ELfc«£-Wc*frLT* XA« 3£ 

flSteog&g, tr^s, 7*y 

"/ug, ^^V7tg> ~/^B-/i7g~~ 

T^KS, t7 ^7^ KSfeilALTt iP. 

[0 0 5 2 ] Mffil 0 2i3j:O j »ftffl«l 0 8tC:fctf 

ftSfc^T-fcoTfc^s 

[0 0 5 3] *«K«Silko»S*Sl:o^ 

[0 0 5 4 ] *«^lcfc^5M«g^J:U ! »^Jfii^ 
»*ifett»^*JPfi^ft^3ft«, fc£*fcmT*>J: 

[0 0 5 5] tfWifcJ:«Mo^l^^t 

^Tir-fSo MjKtt-T-ottft» v fcatflnmgiil 
OnmfiTF BfriK»**«Hm*o«« 
14, fc£*.tf0. 0 5 um&hl umSXTt-fZ* mm 

2 : 1 ~4 0 : 1 WfeiT'I <b itS* h 
*o*£8£«£oMrtt:Mt % tzkJLte. 1 : 2-10 : 

^DiR&fti o 0*10^^2 5 o^j^Ts 0 

[0 0 5 6] *«Wfc*5lt6B«cS«HfJRW:, ffl^S*t 
CTlt4»«W! it ffM-r 6 c t 

41^, *«*»^#»t»JK«i»»ft^L»»Lfc«ft 

y f h 7 D^f i/y*^itt^ hfo 
[0057] '&htitz®&n,M'%mz, mvMMLxm 



(7) 



2003-346863 
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\t, #Jx.tf> 0 0t&l±2 5 O^C^T, E)3lk 

g/cm 2 £iJ:100kg/cm 2 t(T, B#^10f>J^ 
"i3 0 0WTi:n 6 

[0058] v'&bft-ftmwmm*. m&zti 

[0 0 5 9 J 

[n«j] (mmm i ) «»«»fflo#«}s*«3i8fi: t 

T, ffi»#Jft£jll«*MtLfc a -ffrbo, 30v/v 
%oy * y -;U7KS?«*3 <tu«^»S^^^ y 

[0 0 6 0] WbnfcfflSfflS-frilBWSrlMfi-fafcdS), 

[0 0 6 1 ] /ur~£i*-a Lfc^y^x 

5^1 00mglC7^Ky 5/ftt3»5%t7>ft 
>»»3ml4:M, a*KS-fr*r- 5 0tCT3W 

0atom%RuT-, **«»*OSStfcM[ 1 : 

(TGP-H-120 : ;*M±IM ilC2mg/ 

[0 0 6 2 ] »fenfc*»«*6ffljtttt««Sr, fli^m^ 

[0063] mmmm&mmz. *ix*n*»«»ffl* 

lil«i5ml/minfll, tt«««£ffitf>:R 
[0 0 6 4 ] -fcttjBS, y^y-^K ati^y — /UOV^T 

[0 0 6 5 ] ft*5 % *£Lfcfttt*lHlifcU tfxfiw 
[0 0 6 6 ] 

[$1] 



12 



/0 



£0 



J<7 



40 











MILS*!/!! 


0.1 
0.1 

- • -0.1 


l&fifiHxaxJLJK 


3, ^7 'J VH-f V7 5 A. 
xyu>^'JU-Jty3.5"7U- h 

yA/tf $» >ty 50 'J i/fflx^y-ii* 
yji.kf5i>^"L/<vHhUxaf l JL 

a?7y 

*> ? 'j □ - ji *Jt it >Hx a^Ji, 


0.5 
0.5 
0.5 
0.06 
0.05 
0.05 
0.05 
0.06 
0.06 
0.05 


— JLjft 


t^ij v7Jl»# U>"7 'J □ — )U 
3 — J — J\t 


o.ot 

0.05 
0.06 
0.05 


X-^-JL* 


t -ysi^^x^+i/x^z-Ji 

3 -'S^JtrflA.* h-ll. 


odd 




MI~J*JL~7-*"a~7» — J. 

^- h 'J 9A>f?^Jt"7* 7.7 x — h 
MJ* <7H^I?A«) 7 ? 77^-|« 


0.01 
0.01 
D.01 


7£>* 




0.1 




tf'J7Jl,*l/>7 5 K 
7^1/- htf 'J75> 


0.003 
0.003 
0.003 




ax7y>fflWA,l/0A 
*H>H» 'J OA 


0.1 
0.1 
0.1 


aax^^jus 


50U)lBx7fA.t h 'J OA 


0.06 




yy*jwi:y 

•> 'J -3. h 

t/'ja->x^jLt;a> 


0.005 
0.005 
0.005 
0.006 
0.005 
0 005 




if?y7Dei/>7V3-IU 


0.01 



50 



[0067] (jtntfti i ) mmm 1 1 mm<Dm&& 1 o 
v/ v%y /Mc»«l isj;(;iov/v%x^; 
— Olslfiro^:. *r<D|g£, 10v/v% 

'5#&s 61M 3 mmOft»i5j!tBf St itt Cfc. 

fe&##L1tVtt&Vtbo1t. 10v/v%x:Jry-/^ 
r^3mm^SWifii;4i: t i«praaic 
[0 0 6 8] »4Lfe»#S:lHlJRL, tiTstu-? 

[0 0 6 9 ] HW'J 1 £ JltftfctKtt UO, 1RAMWIQ 

[0070] {mmmz) %nm\vfm\*ittimw^ 

OOml/min, ^.t^lOOml /m i n ^ L7c 0 
[0 0 7 1 ] *lSfc««LfcBOft*HJitt, £2(C 




aW-*£Hi:fcofc a ^> 0 fe (^2) 0 

[0 0 7 2] (I*$&#J2) **flfij2^H«^LT, jt&ft [0 0 7 4 ] HlfcflfiJ 2 * J: Vtfc«« 2 ^tt***6> , JB» 

»4*tt*ffffiLfc. [0 0 7 5 ] 

[0 0 7 3] £*>£#0>*;fcai;&HU 4 3mW/cm 2 T* [^2] 



A2. 



igggy 8 




•m jl_ tii / _uj / f 1 






52 






62 






52 


l*» frt M -r -t =. 1 1 ■« 


J*7-7 y >K< 775 A* 


51 




a/\^By^y , 7 'J A, 


52 




X?l/>^'J3-JUy^7-7U- h 


51 




y ^ tf 51 y ^ y r> O'J >Bx a-rn. 


53 




yA.tr$>y*u<>B hyx^xJU 


60 




^^7'jy»^jt 


51 




?yi»yy*y yyy-juBx^xJU 


62 




yx *u y ? y □ -a.=e j * v «x a 7- 


61 






60 




*y*y-ey F 


52 


7JH3-JWR 


^y=f*y7ju+L/y^y u-ju 


50 






40 




2 -X^JL^-fry-JU 


50 




y-fyy>ju*j;i,tfy-M, 


51 




y - t - 7 5iU-3iy + yx5iy~ < )U 


52 




3 -'v2^jh»dv xjutzpy /U"?" 


52 






51 






40 






60 




hux (^h+i/iH) y**y*-h 


40 




1* 7 5 7 s y 


52 


?^ 


spy7JU*U>7 5 K 


61 




7yu- h#U7;> 


62 




i^ayay-fAi^yy 


63 




^y-7yy»7Asr«5z* 


60 




^5 t 7y>B**^<?^ 


52 




*b*>Ka 'J OA 


51 






50 






51 




yyu-y^.-^ h 


50 






62 




i*y 


50 




*«£tttfyyn*tf> 


62 




y-,*yun-> 


51 




U^p^L/y^'jn-ii, 


50 


30w/vM>5ry-j|,©ft. (ifcttM2) 


43 



[0 0 7 6] mW\Z) %W\2 tnmc\^X, M\ . [0 0 7 8] Z<7>b$<OMc*mj3\*. 3 0mW/cm 2 T 

«E«*>iHi&#J*:3 0 v/v%5c^y-/u**«{c*l<D &>ofc (^3) o 

»£^*JtoLfc«*f*r, t/u^te oWcT*jh,€*utfc [0 0 7 9] **W3S3J:t/tt:««3(7>jB»^b, £fc 

[0 0 7 7 ] (ifc&tf'J 3 ) XikM 3 t It, «£f fc 0 

«»-fe/UO«»«tCffla#JS:^*&l>3 0 v/v%3i* [0 0 8 0 ] 

y-zMc***:, t/^S6 0tl:T«l, MI£— tt [3t3] 
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